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(57) Abstract: An expandable well screen (36) has a desirable thin- wall construction together with a simplified fabrication method. 
In fabricating the screen, a flexible sheet of metal mesh filter media (40) is diffusion bonded to an inner side of a perforated metal 
sheet (42) which is then deformed to a tubular shape to form a filter structure having an outer perforated tubular shroud (42) interiorly 
lined with the filter media (40). The tubular filter structure is telescoped onto a perforated base pipe (38) and has its opposite ends 

(58) sealingly secured thereto to complete the expandable well scree (36). 
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THIN-WALL EXPANDABLE WELL SCREEN ASSEMBLY 
AND ASSOCIATED FABRICATION METHODS 

10 



TECHNICAL FIELD 

The present invention relates generally to filtration apparatus 
15 and, in an embodiment described herein, more particularly provides 
an expandable well screen assembly for use in a subterranean 
wellbore, and associated methods of fabricating the well screen. 

BACKGROUND 

20 It is useful in some circumstances to be able to convey 

generally tubular equipment into a subterranean wellbore to a 
predetermined location therein, and then outwardly expand the 
equipment in the wellbore. For example, a restriction in the 
wellbore may prevent the equipment in its expanded configuration 

25 from passing through that part of the wellbore, but the equipment 
may pass through the restriction in its retracted configuration, in 
one application of this principle, it is known to use expandable well 
screens in wellbores. 
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An example of the potential usefulness of expandable 
equipment in a wellbore is where the wellbore intersects a 
productive, relatively unconsolidated formation, it is desirable in 
many situations to be able to utilize a well screen to filter 
5 production fluid from the formation, while foregoing the expense 
of cementing casing in the wellbore and performing a gravel 
packing operation. Unfortunately, without any radial support the 
unconsolidated formation would likely collapse into the wellbore, 
causing additional expense and loss of revenue. Conventional 
10 nonexpandable well screens must necessarily be smaller than the 
wellbore in order to be conveyed therethrough, and so they are 
incapable of providing any radial support for an unconsolidated 
formation. 

Previously proposed expandable well screens have associated 
15 therewith several problems, limitations and disadvantages. For 
example, they are typically not designed for contacting and 
providing radial support for a formation, and are thus unsuited for 
this purpose. Additionally, at least one previously proposed well 
screen assembly construction has a multi-layer configuration in 
20 which various tubular elements must be telescoped with one 
another and then intersecured. The relative structural complexity of 
this previously proposed expandable well screen assembly, and the 
necessity of using multiple steps to fabricate it, undesirably increases 
its fabrication cost. Moreover, since the assembly portion outwardly 
25 circumscribing a perforated base pipe portion of the well screen has 
several layers, the maximum permissible unexpanded diameter of 
the base pipe is undesirably reduced due to the necessity of limiting 
the outer diameter of the well screen assembly to a maximum value 
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determined by limiting well dimensions. Due to this reduced 
unexpanded diameter of the base pipe, operational expansion 
thereof undesirably increases the expansion stresses thereon and 
reduces the maximum available expanded diameter thereof. 
5 As can readily be seen from the foregoing, a need exists for an 

improved expandable well screen, and associated fabrication 
methods, that eliminate or at least substantially reduce the above- 
mentioned problems, limitations and disadvantages of previously 
proposed well screen constructions as generally described above. It 
10 is to this need that the present invention is directed. 

SUMMARY 

in carrying out the principles of the present invention, in 
accordance with an embodiment thereof, a specially designed well 
screen is provided and is useable in a subterranean wellbore as a 

15 particulate filtering structure. While the well screen is 
representatively of an expandable construction, it may also be 
advantageously utilized in applications where it is not necessary or 
desirable to expand the well screen. Additionally, principles of the 
present invention may be used in filtration applications other than 

20 in the representatively illustrated downhole well screen application. 

According to an aspect of the invention, the well screen 
includes a perforated tubular base pipe coaxially circumscribed by a 
specially designed thin-walled tubular filter structure anchored to 
the base pipe and defined by a perforated tubular outer protective 

25 shroud having a tubular filter media sheet secured directly to its 
inner side surface. The construction of the filter structure facilitates 
the radial expansion of the well screen, provides it with a greater 
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central flow area for a given maximum outer well screen diameter, 
simplifies the fabrication of the well screen, and reduces the 
fabrication cost of the well screen. 

Preferably, the filter structure is of a metal mesh material and 
5 has relatively coarse radially outer and inner filter material layers 
between which a relatively fine intermediate filter material layer is 
sandwiched. The perforated tubular outer shroud member has a 
sidewall opening area percentage which is representatively in the 
range of from about 10 percent to about 30 percent, and is 

10 preferably about 23 percent. 

According to a fabricational aspect of the invention in a 
preferred embodiment thereof, the tubular outer shroud/filter 
subassembly is formed by providing a flat perforated plate and 
placing on a side thereof a stack of individual metal mesh sheets. A 

15 diffusion bonding process is preferably used to bond the individual 
sheets to one another, and bond the sheet stack to the facing side 
of the perforated plate. Preferably, a single bonding process is used, 
although a first bonding step could be used to bond the sheets 
together, and a subsequent bonding step used to secure the bonded 

20 sheet stack to the perforated plate. 

After peripherally trimming the flat plate/sheet stack 
subassembly to desired assembly dimensions, the plate/sheet stack 
assembly is deformed to a tubular configuration that defines the 
filter media-lined tubular shroud structure. A seam weld is placed 

25 along abutting edge portions of the now tubular perforated plate to 
hold it, and the tubular filter media structure which lines it and is 
directly secured to its inner side surface, in their finished tubular 
configurations. 
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The finished outer tubular shroud/filter structure is then 
placed coaxially around the perforated base pipe and suitably 
anchored thereto, for example by welding the opposite ends of the 
shroud to the base pipe, to complete the fabrication of the well 
5 screen. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A and 1B are schematic views of a method embodying 
principles of the present invention; 
10 FIG. 2 is a partially cut away simplified side elevational view of a 

partially assembled outer filter structure used in an expandable well 
screen embodying principles of the present invention; 

FIG. 3 is a partially cut away simplified side elevational view of 
the assembled outer filter structure deformed to a tubular 
15 configuration; 

FIG. 4 is a simplified side elevational view of a perforated 
tubular base pipe portion of the expandable well screen; 

FIG. 5 is a partially cut away simplified side elevational view of 
the completed expandable well screen; 
20 FIG. 6 is an enlarged scale simplified cross-sectional view 

through the completed expandable well screen taken along line 6-6 
of FIG. 5; and 

FIG. 7 is an enlarged scale simplified cross-sectional detail view 
of the area "7" in fig. 6. 

25 
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DETAILED DESCRIPTION 

Representatively illustrated in FIGS. 1A and 1B is a method 10 
which embodies principles of the present invention. In the 
following description of the method 10 and other apparatus and 
5 methods described herein, directional terms, such as "above", 
"below", "upper", "lower", etc., are used only for convenience in 
referring to the accompanying drawings. Additionally, it is to be 
understood that the apparatus representatively described herein 
may be utilized in various orientations, such as inclined, inverted, 

10 horizontal, vertical, etc., and in various configurations, without 
departing from principles of the present invention. 

Referring initially to FIG. 1A, in the method 10, a screen 
assembly 12 including multiple expandable well screens 14, 16, 18 is 
conveyed into a wellbore 20. The wellbore 20 intersects multiple 

15 formations or zones 22, 24, 26 from which it is desired to produce 
fluids. The screens 14, 16, 18 are positioned opposite respective ones 
of the zones 22, 24, 26. 

The wellbore 20 is depicted in FIGS. 1A and 1B as being uncased, 
but it is to be clearly understood that the principles of the present 

20 invention may also be practiced in cased wellbores. Additionally, the 
screen assembly 12 is depicted as including three individual screens 
14, 16, 18, with only one of the screens being positioned opposite 
each of the zones 22, 24, 26, but it is to be clearly understood that 
any number of screens may be used in the assembly, and any 

25 number of the screens may be positioned opposite any of the zones, 
without departing from the principles of the present invention. 
Thus, each of the screens 14, 16, 18 described herein and depicted in 
FIGS. 1A and 1B may represent multiple screens. 
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Sealing devices 28, 30, 32, 34 are interconnected in the screen 
assembly 12 between, and above and below, the screens 14, 16, 18. 
The sealing devices 28, 30, 32 and 34 could be packers, in which case 
the packers would be set in the wellbore 20 to isolate the zones 22, 
5 24, 26 from each other in the wellbore. However, the sealing devices 
28, 30, 32, 34 are preferably expandable sealing devices, which are 
expanded into sealing contact with the wellbore 20 when the screen 
assembly 12 is expanded as described in further detail below. For 
example, the sealing devices 28, 30, 32, 34 may include a sealing 

10 material, such as an elastomer, a resilient material, a nonelastomer, 
etc., externally applied to the screen assembly 12. 

Referring additionally now to fig. 1B, the screen assembly 12 
has been expanded radially outwardly from its initial FIG. 1A 
configuration. The sealing devices 28, 30, 32, and 34 now sealingly 

15 engage the wellbore 20 between the screens 14, 16, 18, and above 
and below the screens. 

Additionally, the screens 14, 16, 18 preferably contact the 
wellbore 20 at the zones 22, 24, 26. Such contact between the 
screens 14, 16, 18 and the wellbore 20 may aid in preventing 

20 formation sand from being produced, preventing the formation or 
zones 22, 24, 26 from collapsing into the wellbore, etc. However, this 
contact is not necessary in keeping with the principles of the 
present invention. 

The use of an expandable screen assembly 12 has several 

25 additional benefits. For example, the radially reduced configuration 
shown in FIG. 1A may be advantageous for passing through a 
restriction uphole, and the radially expanded configuration shown in 
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FIG. 1B may be advantageous for providing a large flow area and 
enhanced access therethrough. 

Referring additionally now to FIGS. 2-7, an expandable well 
screen 36 embodying principles of the present invention is 
5 representatively illustrated in FIG. 5. The well screen 36 may be used 
for one or more of the well screens 14, 16, 18 in the method 10. 
However, it is to be clearly understood that the well screen 36 may 
be utilized in any other method without departing from the 
principles of the present invention. Additionally, if desired, the well 

10 screen 36 may be used in a nonexpandable application without 
departing from the principles of the present invention. 

well screen 36 (see fig. 5) includes a generally tubular base pipe 
38 (see FIG. 4), a generally tubularly configured multi-layer filter 
media sheet 40 (see figs. 5 and 6) coaxiaiiy circumscribing and 

15 outwardly overlying the base pipe, and a generally tubular 
protective outer shroud 42 (see FIGS. 5 and 6) circumscribing and 
outwardly overlying the tubular filter media sheet 40. The shroud 42 
(see FIGS. 3-6) has openings 44 formed through a sidewall thereof to 
admit fluid into the well screen 36. Representatively, the shroud 42 

20 has a sidewall opening percentage in the range of from about 10 
percent to about 30 percent. Preferably, this sidewall opening 
percentage is approximately 23 percent. Fluid passing inwardly 
through the shroud openings 44 is filtered by passing inwardly 
through the filter media 40. The fluid then flows inwardly through 

25 openings 46 formed through a sidewall of the base pipe 38 (see FIGS. 
4-6). 

The well screen 36 may be radially expanded utilizing any of 
various methods. For example, a swage may be passed through the 
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base pipe 38, fluid pressure may be applied to a membrane 
positioned within the base pipe, etc. Thus, any method of 
expanding the well screen 36 may be used without departing from 
the principles of the present invention. 
5 outer shroud 42 protects the filter media 40 from damage 

while the well screen 36 is being conveyed and positioned in a well, 
Additionally, if the well screen 36 is used in a method, such as the 
method 10 previously described herein, wherein the well screen is 
expanded into radial contact with a wellbore, the shroud 42 also 

10 protects the filter media 40 from damage due to such contact, and 
provides radial support to prevent collapse of the wellbore. Thus, 
the shroud 42 is preferably constructed of a durable, deformable, 
high strength material, such as steel, although other materials may 
be used in keeping with the principles of the present invention. 

15 It will be readily appreciated that, when the base pipe 38 is 

expanded radially outwardly, the filter media 40 will be radially 
compressed between the shroud 42 and the base pipe 38. Because 
of differential expansion between the base pipe 38 and the shroud 
42, it may be difficult or otherwise undesirable to maintain 

20 alignment between the openings 44 in the shroud and the openings 
46 in the base pipe. This lack of alignment between the openings 44 
and 46, and compression of the filter media 40 between the shroud 
42 and the base pipe 38, could severely restrict the flow of fluid into 
the well screen 36. However, the filter media 40 includes features 

25 which completely or substantially eliminate this potential problem. 

specifically, as cross-sectionally illustrated in fig. 7, the filter 
media 40 sandwiched between the perforated tubular base pipe 38 
and the perforated tubular outer shroud 42 includes three layers of 
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filter material - an outer relatively course layer 48, a middle relative 
fine layer 50, and an inner relatively coarse layer 52. The terms "fine'' 
and "coarse" are used herein to indicate the relative size of particles 
permitted to pass through the filter layers 48,50,52. That is, the 
5 middle layer 50 filters fine or small-sized particles from fluid passing 
therethrough, while the inner and outer layers 48,52 filter coarse or 
larger-sized particles from fluid passing therethrough. Each layer 
48,50,52 may consist of one or more individual sheets of metal mesh 
material. 

10 However, the inner and outer layers 48,52 are not necessarily 

used for their filtering properties, although at least the outer layer 
48 will filter larger-sized particles from fluid flowing into the interior 
of the well screen 36. Instead, they are used primarily to provide for 
flow between the openings 44,46 after the base pipe 38 is expanded. 

15 For example, if the filter layers 48,52 are made of a relatively coarse 
woven material, fluid radially entering the well screen 36 via the 
shroud openings 44 may relatively easily flow transversely through 
the layers 48-52 (i.e., generally perpendicularly to the radial direction 
of incoming fluid flow). Thus, fluid may flow into one of the shroud 

20 openings 44, flow transversely through the outer filter layer 48, flow 
inwardly through the middle, filter layer 50, flow transversely 
through the inner filter layer 52 to one of the openings 46, and then 
flow inwardly through the opening 46 into the interior of the base 
pipe 38. Therefore, even if the filter media 40 is radially compressed 

25 between the shroud 42 and the base pipe 38, and the shroud 
openings 44 are not aligned with the base pipe openings 46, fluid 
may still flow relatively unimpeded through the filter media (other 
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than the resistance to flow due to the relative fine middle filter layer 

50). 

According to a key aspect of the present invention, a unique 
method is utilized to fabricate the well screen 36 which provides it 
5 with a very desirable thin-walled configuration as well as reducing its 
complexity and fabrication cost. This fabrication method will now 
be described in conjunction with FIGS. 2-5. 

as illustrated in fig. 2, the outer tubular shroud 42 is formed 
from an initially flat rectangular metal plate 42a having the shroud 

10 perforations 44 formed therein, and having an inner side 54. The 
filter media structure 40 which, in the completed well screen 36 is of 
a tubular configuration, is initially a stack 40a of individual flat 
rectangular metal mesh sheets placed atop the inner side 54 of the 
flat metal plate 42. The mesh sizes of these individual metal mesh 

15 sheets are arranged so as to define in the stack the aforementioned 
relatively coarse filter media layers 48,52 and the relatively fine 
intermediate layer 50. 

using a suitable diffusion bonding process, these individual 
metal mesh sheets are simultaneously bonded to one another, and 

20 the stack of metal mesh sheets is bonded to the inner side 54 of the 
plate 42a. Alternatively, the individual sheets could be diffusion 
bonded to one another prior to diffusion bonding the stack to the 
plate 42a. While diffusion bonding is a preferred method of 
securing the filter media to the inner side 54 of the perforated plate 

25 42a, other techniques could be utilized to secure the filter media to 
the plate, if desired, without departing from the principles of the 
present invention. 
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Preferably, the length and width dimensions of the 
rectangular wire mesh sheet stack 40a and the underlying flat 
perforated plate 42a are generally identical, and the sheet stack 40a 
is peripherally aligned with the underlying flat plate 42a, with the 
5 aligned peripheries of the stack and plate representatively 
extending along the dotted periphery line P in FIG. 2. After the 
diffusion bonding process has been completed, the periphery of the 
stack/plate subassembly is suitably trimmed from the dotted line P 
to the solid line periphery Pa shown in FIG. 2 to provide the 

10 plate/filter media subassembly with a finished periphery having 
predetermined final fabrication dimensions. 

Next, as illustrated in fig. 3, the flat plate 42 is suitably 
deformed to a tubular configuration, with the filter media structure 
40 secured directly to its inner side 54 now also having been 

15 deformed to a tubular configuration and being circumscribed by the 
now tubular outer perforated shroud 42. To retain the shroud 42 
and the filter media 40 which lines its interior in their tubular 
configurations, a seam weld 56 is formed along the abutting side 
edge portions of the shroud 42 and filter media sheet 40 to thereby 

20 complete the construction of the filter media-lined perforated 
tubular shroud 42 shown in FIG. 3. 

After the fabrication of the shroud 42 is completed, the 
perforated tubular base pipe 38 (see FIG. 4) is telescoped into the 
interior of the shroud 42 (see figs. 5 and 6), thereby sandwiching the 

25 filter media 40 between the base pipe 38 and the shroud 42 (see figs. 
6 and 7). The filter media-lined shroud 42 is then suitably anchored 
to the base pipe 38, such as by annular welds 58 (see FIG. 5) extending 
around the opposite ends of the shroud 42. 
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The securement of the filter media structure directly to the 
inner side 54 of the perforated shroud 42 not only simplifies and 
reduces the cost of fabricating the well screen 36, but also provides 
the screen 36 with other advantages compared to well screens of 
5 conventional constructions. For example, due to the thin wall 
construction of the outer filter/shroud structure 40,42 the well 
screen 36 may have a larger diameter perforated base pipe 38 for a 
given maximum outer diameter of the well screen. Thus, when the 
well screen 36 is radially expanded (as, for example, in the previously 

10 described method 10), the resulting base pipe flow area is increased, 
and the expansion stress on the base pipe is decreased, compared to 
a conventional, thicker walled well screen having the same 
unexpanded initial maximum outer diameter. 

Further, since the base pipe 38 is initially of a larger diameter 

15 than that of a conventionally constructed well screen having the 
same maximum outer diameter, the base pipe openings 46 can be 
sized based primarily on drainage efficiency considerations, as 
opposed to having to be sized based primarily to facilitate radial 
expansion of the base pipe. 

20 As previously mentioned, while the screen well 36 is 

representatively an expandable well screen, it may also be 
advantageously utilized in a variety of applications in which it need 
not be expanded. Additionally, while the screen 36 has been 
illustrated and described as being a well screen useable in a 

25 subterranean wellbore, it will readily be recognized by those of 
ordinary skill in the filtration art that principles of this invention 
could also be utilized in a variety of other filtration applications if 
desired. 
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Of course, a person skilled in the art would, upon a careful 
consideration of the above description of representative 
embodiments of the invention, readily appreciate that many 
modifications, additions, substitutions, deletions, and other changes 

5 may be made to the specific embodiments, and such changes are 
contemplated by the principles of the present invention. 
Accordingly, the foregoing detailed description is to be clearly 
understood as being given by way of illustration and example only, 
the spirit and scope of the present invention being limited solely by 

10 the appended claims. 
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WHAT IS CLAIMED IS: 

1. A method of fabricating a filtration device, the method 
comprising the steps of: 

5 providing a perforated plate member having a side; 

placing a sheet of filter media against the side of the 
perforated plate member in a parallel relationship therewith; and 

forming a tubular filter structure using the step of deforming 
the perforated plate member, and the sheet of filter media, to a 
10 tubular configuration in which the deformed perforated plate 
member circumscribes the deformed sheet of filter media. 

2. The method of Claim 1 further comprising the step of 
securing the sheet of filter media to the perforated plate member. 

15 

3. The method of Claim 1 further comprising the step of 
retaining the deformed perforated plate member and sheet of filter 
media in their tubular configurations. 

20 4. The method of Claim 3 further comprising the steps of: 

providing a perforated tubular base member, 
coaxially inserting the base member within the filter structure; 

and 

anchoring the filter structure to the inserted base member. 

25 

5. The method of Claim 3 wherein: 

the perforated plate member has opposite side edges which 
are brought into close proximity in the deforming step, and 
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the retaining step includes the step of intersecuring the 
opposite side edges. 

6. The method of Claim 5 wherein: 
5 the perforated plate member is of a metal material, and 

the intersecuring step is performed by forming a seam weld 
along the closely proximate opposite side edges of the deformed 
perforated plate member. 

10 7. The method of Claim 2 wherein the securing step is 

performed using a diffusion bonding process. 

8. The method of Claim 2 wherein the securing step is 
performed using a sheet of filter media formed from a metal mesh 

15 material. 

9. The method of Claim 8 wherein the securing step includes 
the steps of: 

stacking a series of metal mesh layers on the side of the 
20 perforated plate member, and 

diffusion bonding the metal mesh layers to one another, and 
the stacked series of metal mesh layers to the side of the perforated 
plate member. 

25 10. The method of Claim 9 further comprising the step, 

performed prior to the forming step, of peripherally trimming the 
perforated plate member and stack of metal mesh layers diffusion 
bonded thereto. 
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11. The method of Claim 2 wherein the securing step is 
performed using a sheet of filter media having an inner layer of 
relatively fine filter material sandwiched between inner and outer 
side layers of relatively coarse filter material. 

5 

12. The method of Claim 1 wherein the providing step is 
performed using a perforated plate member having a sidewall open 
area percentage within the range of from about ten percent to 
about thirty percent. 

10 

13. The method of Claim 1 wherein the providing step is 
performed using a perforated plate member having a sidewall open 
area percentage of about twenty three percent. 

15 14. A method of fabricating a well screen for use in a 

subterranean wellbore, the method comprising the steps of: 
providing a perforated tubular base member; 
forming a tubular filter structure using the steps of: 
providing a perforated plate member, 
20 providing a sheet of filter media, 

placing the sheet of filter media against the perforated 
plate member in a side-to-side relationship therewith, 

deforming the perforated plate member, and the sheet 
of filter media, to a tubular configuration in which the deformed 
25 plate member circumscribes the deformed sheet of filter media, and 
retaining the deformed perforated plate member and 
sheet of filter media in their tubular configurations; 

telescoping the base member within the filter structure; and 
intersecuring the telescoped base member and filter structure. 
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15. The method of Claim 14 further comprising the step of 
securing the sheet of filter media to the perforated late member. 

5 16. The method of Claim 15 wherein the securing step is 

performed using a diffusion bonding process. 

17. The method of Claim 15 wherein: 

the step of providing a sheet of filter media includes the step 
10 of providing a series of individual metal mesh layers, and 
the securing step includes the steps of: 

stacking the series of individual metal mesh layers on a 
side of the perforated plate member, and 

diffusion bonding the metal mesh layers to one another, 
15 and the stacked series of metal mesh layers to the side of the 
perforated plate member. 

18. The method of Claim 17 further comprising the step, 
performed prior to the deforming step, of peripherally trimming 

20 the perforated plate member and stack of metal mesh layers 
diffusion bonded thereto. 

19. The method of Claim 14 wherein the retaining step is 
performed by forming a seam weld on the deformed perforated 

25 plate. 

20. The method of Claim 14 wherein the step of providing a 
sheet of filter media is performed by providing a sheet of metal 
mesh material. 

30 
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21. The method of Claim 14 wherein the step of providing a 
sheet of filter media is performed by providing a sheet of filter 
media having an inner layer of relatively fine material sandwiched 
between inner and outer side layers of relatively coarse filter 

5 material. 

22. The method of Claim 14 wherein the step of providing a 
perforated plate member is performed by providing a perforated 
plate member having a sidewall open area percentage within the 

10 range of from about ten percent to about thirty percent. 

23. The method of claim 14 wherein the step of providing a 
perforated plate member is performed by providing a perforated 
plate member having a sidewall open area percentage of about 

15 twenty three percent. 

24. A method of completing a subterranean well having a 
wellbore, the method comprising the steps of: 

providing a tubular well screen assembly having a perforated 
20 base pipe coaxially circumscribed by a tubular filter assembly 
defined by an outer perforated tubular member having an interior 
surface to which a tubularly configured filter media element, 
coaxially disposed within the outer tubular member, is directly 
secured; and 

25 lowering the tubular well screen into the wellbore. 

25. The method of Claim 24 further comprising the step of 
radially expanding the lowered tubular well screen assembly within 
the wellbore. 
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26. The method of Claim 25 wherein the radially expanding 
step is performed in a manner bringing the outer perforated tubular 
member into engagement with the periphery of the wellbore. 

5 

27. The method of Claim 24 wherein the providing step is 
performed using a tubular filter media element of a metal 
construction. 

28. The method of Claim 27 wherein the providing step is 
10 performed using a tubularly configured metal mesh filter media 

element diffusion bonded to the interior surface of the perforated 
outer tubular member. 

29. The method of Claim 24 wherein the providing step is 
15 performed using an outer perforated tubular member having a 

sidewall opening area percentage within the range of from about 
ten percent to about thirty percent. 

30. The method of Claim 24 wherein the providing step is 
20 performed using an outer perforated tubular member having a 

sidewall open area percentage of about twenty three percent 

31. The method of Claim 24 wherein the providing step is 
performed using a tubularly configured filter media element having 

25 relatively coarse radially inner and outer layers of filter material 
between which a relatively fine layer of filter material is sandwiched. 

32. A tubular filtration device comprising: 
a tubular perforated outer member; and 
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a tubular filter media element coaxially disposed within the 
outer member and secured directly to its inner side surface. 

33. The tubular filtration device of Claim 32 wherein the filter 
5 media element is diffusion bonded to the inner side surface of the 

outer member. 

34. The tubular filtration device of Claim 32 wherein the filter 
media element is of a metal mesh construction. 

10 

35. The tubular filtration device of Claim 32 wherein the filter 
media element has relatively coarse radially inner and outer layers of 
filter material between which a relatively fine layer of filter material 
is sandwiched. 

15 

36. The tubular filtration device of Claim 32 wherein the outer 
member has a sidewall open area percentage within the range of 
from about ten percent to about thirty percent. 

20 37. The tubular filtration device of Claim 32 wherein the outer 

member has a sidewall open area percentage of about twenty three 
percent. 

38. The tubular filtration device of Claim 32 wherein said 
25 tubular filtration device further comprises a perforated tubular base 

member coaxially circumscribed by the filter element. 

39. The tubular filtration device of Claim 38 wherein said 
tubular filtration device is a well screen useable in a subterranean 

30 wellbore. 
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40. The tubular filtration device of Claim 38 wherein said 
tubular filtration device is radially expandable. 

41. The tubular filtration device of Claim 38 wherein said 
tubular filtration device is an expandable well screen useable in a 
subterranean wellbore. 
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